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(54) INPUT DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an input device 
capable of sending feed back the completion of input 
operation. 

SOLUTION: When a key top 101 is pushed, an input 
detecting part 102 detects pushing force and outputs a 
detecting signal SI. A controller 104 receives the 
detecting signal S1 as an input signal and outputs a 
driving signal S2, A driving part 103 vibrates the key top 
101 with the driving signal S2. A worker feels the 
vibration of the key top 101 with the finger, and confirms 
completion of input operation. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

I.This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 -**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the invention] 
[0001] 

[Field of the InventionjThis invention relates to the optimal input device for switching 

equipment, such as a keyboard. 

[0002] 

[Description of the Prior Art]Outline composition of the input devices, such as a keyboard, is 
conventionally carried out by housing, the switch element built in housing, the stem guided to 
housing so that rise and fall were possible, the return spring which returns a stem, and the 
click mechanism which operates by rise and fall of a stem. 

[0003]lf a return spring is resisted, and a stem is pressed and is dropped with fingers etc. 
when using it, the click mechanism which consists of a reversal spring etc. in the move 
course will operate, clicking feeling will be caused, and the traveling contact of a switch 
element will contact a stationary contact, and will be in a switch ON state. If the 
above-mentioned thrust to a stem is removed, a stem goes up with a return spring, and a 
traveling contact estranges it from a stationary contact in this move course, and it will be in 
a switch off state. 
[0004] 

[ProblemCs) to be Solved by the Invention]A thin notebook computer begins spread quickly 
by small size in recent years, and the request of slimming down also on the keyboard which 
is an input device is large. However, in the conventional switching equipment, in order to 
operate a click function, even if the movement magnitude of the stem was large and made 
thickness of a stem or housing thin, slimming down had a limit. 

[0005]The membrane SUSUITCHI device using the flexible film as switching equipment aiming 
at slimming down is known. This laminates the film and spacer film of a couple in which the 
electrode was formed on the surface, one by one, is constituted, and when an electrode 
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According to this composition, thrust to a keytop with a worker's fingers is changed into a 
detection signal of an analog by input detection part, and it is changed into a digital signal by 
pressure detecting section, and it is changed into a driving signal by controller part, and an 
actuator vibrates a keytop by it. As a result, the worker can check that input operation by a 
keytop has been completed certainly by vibration sensed for fingers. Composition to which a 
driving signal is changed according to a size of thrust to a keytop can be taken easily. Since 
a signal generated by size of thrust to a keytop changes, a different signal by changing thrust 
to one keytop can be inputted. 

[0012]As for said driving signal, in the 2nd above-mentioned composition, differing according 
to a size of said thrust is preferred. According to this desirable composition, vibration which 
a worker senses for fingers changes according to thrust. As a result, in addition to the ability 
to check that input operation has been completed certainly through fingers, the worker can 
check a size (kind of signal inputted when putting in another way) of thrust inputted through 
a keytop. 

[0013]An input device concerning the 3rd composition of this invention, A keytop and an 
input detection part which detects thrust of said keytop and outputs a detection signal, Two 
or more owners of the constitutional unit which consists of an actuator which vibrates said 
keytop were carried out, and it had a controller part which outputs a driving signal for driving 
said corresponding actuator by making into an input signal a detection signal which said input 
detection part outputs. According to this composition, thrust to a keytop with a worker's 
fingers is changed into a detection signal by corresponding input detection part, is changed 
into a driving signal by controller part, and vibrates a keytop by which an actuator was 
pressed. As a result, the worker can check that input operation by a keytop has been 
completed certainly by vibration sensed for fingers. 

[001 4] As for said driving signal which said controller part outputs, in the 3rd 
above-mentioned composition, differing for said every constitutional unit is preferred. 
According to this desirable composition, vibration which a worker senses for fingers changes 
for every keytop. As a result, the worker can check which keytop has been pressed among 
two or more keytops through fingers, without using a displaying means of a display device etc. 
It can also be collectively checked by sensing vibration that input operation has been 
completed. 
[0015] 

[Embodiment of the Invention]Hereafter, an embodiment of the invention is described with 
reference to drawings. 

[0016](A 1st embodiment) The input device concerning a 1st embodiment of this invention is 
explained, referring to drawing 1 and drawing 2 . 

[001 7]Drawing 1 is an outline lineblock diagram of the input device concerning a 1st 
embodiment As for an input detection part and 103, in the figure, 101 is [ a controller part 
and 105 ] host computers an actuator and 104 a keytop and 102. 

[0018]The keytop 101 consists of members, such as a cast of a synthetic resin, or a 
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synthetic resin film, and has a field which receives thrust with the fingers of workers, such as 
a computer. The keytop 101 is constituted so that it may move slightly to a sliding direction 
by this thrust, and it transmits this motion to the input detection part 102. 
[0019]The input detection part 102 is constituted using the membrane switch, for example as 
usual. This laminates the film and spacer film of a couple in which the electrode was formed 
on the surface, one by one, is constituted, and when an electrode connects with stress, it 
achieves a switch function. By using a membrane switch, thickness of an input device can be 
made thin. 

[0020]The actuator 103 is installed in the lower part of the input detection part 102. The 
actuator 103 comprises an actuator which vibrates, for example to a sliding direction etc., 
and vibrates the input detection part 102 and the whole keytop 101. 

[0021]In the input device constituted by this appearance, if workers, such as a computer, 
apply thrust to the keytop 101 with fingers, Only a fine amount is displaced caudad, the 
keytop 101 presses the input detection part 102, and thereby, the input detection part 102 
judges that the keytop 101 was pressed, and outputs the detection signal S1 to the 
controller part 104. The controller part 104 outputs the driving signal S2 to the actuator 103 
while transmitting that the host computer 105 had an input from the keytop 101 
corresponding to the detection signal S1 from the input detection part 102. The actuator 103 
consists of moving parts containing an actuator, generates vibration with the driving signal 
S2, and vibrates the input detection part 102 and the keytop 101. Thereby, a worker can be 
told about keystroke operation having been completed certainly. 

[0022]Next, if a worker removes the thrust to the keytop 101, according to the stability of 
input detection part 102 the very thing, the keytop 101 wilt go up in the original position, and 
the input detection part 102 will detect that thrust was canceled. Thereby, the input 
detection part 102 outputs the detection signal S1 which shows an OFF state to the 
controller part 104. The controller part 104 stops the driving signal S2, and suspends 
vibration of the actuator 103. 

[0023j Drawing 2 is a sectional view showing the details of the input device concerning a 1st 
embodiment. 

[0024]The actuator 103 comprises the piezo electric crystal 201 which laminated the 
electrodes 202a and 202b of the couple to the rear surface, the metal plate 203, the 
actuator case 204, and the vibration transmission part 205. The composition which can feed 
back input operation to a worker can be built easily, slimming down an input device by using 
a piezo electric crystal, by boiling various driving signals and changing them, the mode of 
vibration is changed and it can also make it easy to provide a worker with different 
information through fingers so that it may mention later. 

[0025]The piezo electric crystals 201 are piezo electric crystals, such as piezoelectric 
ceramics, such as PZT, and polarization of the thickness is carried out to the thickness 
direction at 50 micrometers - 200 micrometers. The electrodes 202a and 202b of the couple 
are laminated by the rear surface. The metal plate 203 is 50 micrometers - 200 
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micrometers-thick thickness, and the almost same thickness as a piezo electric crystal is 
suitable. As a material, spring materials, such as iron system metals, such as stainless steel, 
and phosphor bronze, etc. are suitable. Both the piezo electric crystal 201 and the metal 
plate 203 may be circular, and although a rectangle may be sufficient, even if it is which case, 
the shape of isomorphism with a little smaller piezo electric crystal 201 is desirable. The 
electrode 202a is pasted up on the metal body 203 via adhesives, and while the piezo electric 
crystal 201 laminated is mechanically and electrically connected to the metal plate 203. The 
metal plate 203 is being fixed to the actuator case 204 via the glue line in the end. Although 
the Plastic solid of resin or metaled processed goods may be sufficient as it, the actuator 
case 204 has high rigidity, and if it is a disk about the metal plate 203 and it is a rectangular 
plate about the circumference, it is desirable [ the case ] to fix four sides or two sides. The 
signal wires 206a and 206b from the external controller part 104 are connected to the 
electrode 202b and the metal body 203 which were laminated by one field of the piezo 
electric crystal 201, respectively. The driving signal from the controller part 104 is impressed 
as voltage between the metal plate 203 and the electrode 202b through the signal wires 206a 
and 206b, and the piezo electric crystal 201 tends to carry out elastic movement to a plane 
direction according to the voltage. Since the piezo electric crystal 201 and the metal plate 
203 are pasted up and bimorph is constituted, it bends as a result, vibration occurs, and 
vertical vibration is induced in the direction of the arrow 207 in drawing 2 . The vibration 
transmission part 205 transmits this vibration to the input detection part 102 and the keytop 
101, and the worker can check that the keystroke has been certainly made by vibration. The 
vibration transmission part 205 has a desirable high elasticity object so that vibration can be 
transmitted efficiently, and it is desirable only in the very small field near the center section 
of the metal plate 203 to carry out adhesion fixing so that bending vibration of bimorph may 
not be checked. As for the vibration transmission part 205, it is desirable to comprise 
material with high Young's modulus of metal with a small loss of vibration transmission, etc. 
[0026]According to such composition, the worker can check that input operation has been 
completed certainly by the actuator's 103 vibrating according to the output signal of the 
input detection part 102 which detected thrust, and transmitting this vibration to a worker. 
[0027](A 2nd embodiment) The input device concerning a 2nd embodiment of this invention 
is explained, referring to drawing 3 - 4. 

[0028]Drawing 3 is a timing chart for explaining the drive method of the actuator 103 of the 
input device of drawing 1. and shows the relation between the pressing operation of the 
keytop 101, and the timing to which the actuator 103 vibrates. In drawing 3 . a horizontal axis 
shows a time-axis. 

[0029]The operation which a worker presses the keytop 101 with fingers at the time t1, 
cancels press at the time t2. separates fingers from the keytop 101, and completes an input 
is taken for an example. In this case, the input detection part 102 outputs the detection 
signal S1 to the controller part 104 at the time t3 after some time lag from the time tl. The 
controller part 104 transmits an input detection signal to the host computer 105, after 
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receiving this detection signal SI, and it outputs the driving signal S2 to the time t4 to the 
actuator 103. As a result, the actuator 103 generates vibration from the time t5. 
[0030]The time tS when the actuator 103 generates vibration must be the time at least when 
fingers are earlier than the time t2 which leaves a keytop. That is, the actuator 103 must 
start vibration within the time (during the time tl to the time t2) when a worker's fingers are 
pressing the keytop. Thereby, the worker can detect check vibration of the keystroke having 
been completed through fingers. 

[0031]The detection signal S1 and the driving signal S2 will be in an OFF state one by one 
the time t6 and t7, and the appropriate back wilf also suspend vibration of the actuator 103 
at the time t8, if a worker stops press at the time t2. 

[0Q32]Drawing_4_(a) The wave-like example of the driving signal S2 which the controller part 
104 outputs to - (c) is shown. In drawing 4 , a horizontal axis shows a time-axis. 
[0033]Since the actuator 103 comprises a piezo electric crystal etc. as a 1st embodiment 
explained, the driving signal S2 for driving this must be an AC signal. 

[0034]Drawing_4_(a) shows the continuous sine wave with specific frequency. The driving 
signal which consists of such a sine wave contains only the specific frequency component, 
and since big resonance vibration can be obtained by the low voltage by setting up the 
frequency almost equally to the resonance frequency of an actuator, it can be made to drive 
very efficiently. 

[0035]Drawing 4 (b) shows the continuous false sine wave which has specific frequency as 
fundamental frequency. Also in this case, setting-out ****** is almost equally [ to the 
resonance frequency of an actuator ] desirable in that fundamental frequency. Thereby, 
vibration of continuous big amplitude can be obtained. Although the efficiency of a drive is a 
littfe inferior as compared with (a), a waveform can be formed comparatively easily. The 
circuit which generates a false sine wave has efficiency higher than the circuit which 
generates a sine wave, and false sine wave driving can also obtain high efficiency 
synthetically. 

[0036jDrawing 4 (c) shows the example which put the square wave into **** pulse form. By 
driving by such a square wave, a big output can be obtained effectually. As for the frequency 
of a square wave, it is desirable to set up frequency almost equal to the resonance 
frequency of an actuator. Thereby, a continuous big vibration can be obtained. The square 
wave contains many higher modes of fundamental frequency. For example, the 3rd mode has 
amplitude of 33% of foundations, and the 5th mode has 20% of basic amplitude. This high 
order vibration can excite the high-order-resonance mode of an actuator, and a 
consequential still bigger vibration can also be obtained. By giving a discontinuous square 
wave to pulse form, the low frequency component specified with the cycle of a pulse is also 
contained, for a ** reason, the sensitivity of human being's tactile feeling can increase a 
hundreds of [ several to ] good Hz frequency component, and the vibration from a keytop is 
efficiently transmitted to a worker. 

[0037]ln sine wave driving and false sine wave driving, it cannot be overemphasized that the 
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signal of **** instead of a continious wave may be outputted intermittently, an actuator may 
be vibrated, and the same effect is acquired also in this case. 

[0038]{A 3rd embodiment) The input device concerning a 3rd embodiment of this invention is 
explained, referring to drawing 5 . 

[0039]Drawing_5_is an outline lineblock diagram of the input device concerning a 3rd 
embodiment. In the figure, the same numerals are given to the component which has the 
substantially same function as a 1st embodiment shown in drawing 1 and drawing 2 , and 
detailed explanation is omitted. 

[0040]As for a pressure detecting section and 502, in the figure, an actuator and 504 are 
controller parts an input detection part and 503 501. 

[0041]the keytops 101 are few to a sliding direction — it is constituted so that it may move, 
and this motion is transmitted to the input detection part 502. The input detection part 502 
comprises a piezo electric crystal etc., and outputs the analog detection signal S11 
corresponding to the size of the thrust transmitted to the input detection part 502 from the 
keytop 101 to the pressure detecting section 501, for example. For example, when a piezo 
electric crystal is used as the input detection part 502, if a big distortion occurs by big 
thrust, high output voltage will occur. 

[0042]Next, the pressure detecting section 501 outputs the digital detection signal S12 
corresponding to thrust to the controller part 504, after performing digital processings, such 
as an A/D conversion, for the analog detection signal S11 of the input detection part 502. 
[0043]The controller part 504 outputs the driving signal S13 corresponding to input thrust to 
the actuator 503 while transmitting that the host computer 105 had an input from the keytop 
101, and its input thrust corresponding to the detection signal S12 from the pressure 
detecting section 501. 

[0044]The actuator 503 consists of moving parts which contain an actuator like 1 st and 2nd 
embodiments, generates vibration with the driving signal S13, and vibrates the input 
detection part 502 and the keytop 101. Thereby, a worker can be told about that the 
keystroke was completed certainly and a worker's input thrust. 

[0045]Next, if a worker removes the thrust to the keytop 101, according to the stability of 
input detection part 502 the very thing, the keytop 101 will go up in the original position, and 
the input detection part 502 will detect that thrust was canceled. Thereby, the input 
detection part 502 outputs the analog detection signal S1 1 which shows an OFF state to the 
pressure detecting section 501, and the pressure detecting section 501 outputs a digital 
detection signal to the controller part 504, after carrying out digital processing of the input 
signal which shows that thrust was canceled. The controller part 504 suspends the output of 
the driving signal S13 to the actuator 503 while transmitting that the input was canceled of 
the keytop 101 by the host computer 105 corresponding to the detection signal from the 
pressure detecting section 501. In response, vibration of the actuator 503 stops. 
[0046]It is possible to input a signal which is different when a worker changes the thrust to 
the same keytop in such composition. The worker can check what kind of signal has been 
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inputted by transmitting the vibration according to the inputted signal to a worker. 

[0047](A 4th embodiment) The input device concerning a 4th embodiment of this invention is 

explained, referring to drawing 6 . 

[0048] Drawing 6 is a wave form chart showing the example of the detection signal S11 which 
the input detection part 502 outputs, and the driving signal S13 which the controller part 504 
outputs according to it in the input device of drawing 5 . In drawing 6 . a horizontal axis shows 
a time-axis. 

[0049]Since the actuator 503 comprises a piezo electric crystal etc. as a 3rd embodiment 
explained, it is the same as that of a 2nd embodiment that it must be an AC signal of the 
driving signal S13 for driving this. 

[0050]As shown in drawing 6, the case where the two pressing operation PI and P2 from 
which thrust differs are performed is considered. The input detection part 502 outputs the 
voltage V1 different, respectively and the analog detection signal S11 which has V2 
according to the size of input thrust, as a 3rd embodiment explained. The pressure detecting 
section 501 outputs the digital detection signal S12 according to this analog detection signal 
S11 to the controller part 504, and the controller part 504 outputs the driving signal S13 
corresponding to the input signal S12 to the actuator 503. 

[OOSIj Drawing 6 (a) shows the waveform of the driving signal S13 which changed 
fundamental frequency corresponding to the different analog detection signal S11. For 
example, the detection signal whose frequency thrust is high, and is high when the output 
value of the detection signal S11 is large is outputted. It is desirable to use hundreds of 
[ tens to ] Hz with high sensitivity of people's feeling as a drive cycle. Thereby, the 
difference in frequency can be perceived and input thrust can be checked. If fundamental 
frequency is set up near the resonance frequency of the actuator 503, on near frequency, an 
input impedance will become small with resonance frequency, the electric power of a driving 
signal will become large, and the size of vibration will also become large. On the contrary, on 
far frequency, an input impedance becomes large by ********, the electric power of a 
driving signal becomes small, and the size of vibration also becomes small. Therefore, the 
worker can check the inputted thrust by the difference in this vibration. 
[0052]Although illustrated by the square wave in a figure, it may not be what was restricted 
to this and they may be a sine wave and a false sine wave like a 2nd embodiment. 
[0053] prawing 6 (b) shows the waveform of the driving signal S13 which changed the output 
wave pattern corresponding to the different analog detection signal S11. Although the case 
where the fundamental wave form which constitutes an output wave by a diagram is a square 
wave is illustrated, even if it is a sine wave and a false sine wave, the same thing is the same 
as that of the example of (a). In this example, it is considered as the driving signal S13 
combining the fundamental wave form with the same amplitude on the same frequency 
(cycle). The worker can check the inputted thrust by changing a vibration pattern like [ to 
the 1st pressing operation, it is considered as the continuous wave form which finishes for a 
short time by this, for example, and ] an intermittent driving waveform to the 2nd pressing 



operation. 

[0054]Drawing 6 (c) shows the waveform of the driving signal S13 which changed amplitude 
corresponding to the different analog detection signal S11. Since an actuator will vibrate with 
bigger amplitude depending on the amplitude of a driving signal if the seal of approval of the 
driving signal of big amplitude is carried out to the actuator 503, the output vibration 
corresponding to input thrust will be obtained. Although illustrated by the square wave in a 
figure, it may not be what was restricted to this and they may be a sine wave and a false 
sine wave like a 2nd embodiment. 

[0055]Thus, since vibration is distinguishable by changing the pattern and voltage swing of 
the frequency of a driving signal, or a driving waveform according to the size of input thrust, 
the worker can check input thrust from the difference in vibration. That is, the difference in 
the signal inputted through the difference in vibration can be checked. 

[00563CA 5th embodiment) The input device concerning a 5th embodiment of this invention is 
explained, referring to drawing 7 . 

[0057]Drawing 7 is an outline lineblock diagram of the input device concerning a 5th 
embodiment. In the figure, 704 is the Comte Lara part and 705 is a host computer. In the 
figure, the same numerals are given to the component which has the substantially same 
function as a 1st embodiment shown in drawing 1 and drawing 2 . and detailed explanation is 
omitted. 

[0058]The input device of this embodiment has two or more constitutional units which 
consist of the keytop 101, the input detection part 102, and the actuator 103. The concrete 
composition and operation of the keytop 101, the input detection part 102, and the actuator 
103 are substantially [ as a 1st embodiment ] the same. 

[0059]Direct continuation of each constitutional unit is carried out to the controller part 704. 
That is, the detection signal S1 from the input detection part 102 of each constitutional unit 
is outputted to the controller part 704. While transmitting that the controller part 704 had an 
input in the host computer 705 from the specific keytop 101 corresponding to the detection 
signal S1 from the input detection part 102, The driving signal S2 is outputted to the 
actuator 103 corresponding to the input detection part 102 which outputted the detection 
signal S1 concerned. 

[0060]In the input device constituted by this appearance, workers, such as a computer, with 
fingers One specific keytop in two or more keytops. If the thrust (which calls this "the 1st 
keytop", gives the "1st" ornamentation to each component of the constitutional unit 
corresponding to this hereafter, and is distinguished from the component of other 
constitutional units) is applied, The 1st keytop presses the 1st input detection part that 
displaces and corresponds to a fine amount lower part, and thereby, the 1st input detection 
part judges that the 1st keytop was pressed, and outputs the 1st detection signal SI to the 
controller part 704. 

[0061]The controller part 704 outputs the 1st driving signal S2 to the 1st actuator while 
transmitting that the host computer 705 had an input from the 1st keytop corresponding to 
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the 1st detection signal SI from the 1st input detection part. The 1st actuator generates 
vibration with the 1st driving signal S2, and vibrates the 1st input detection part and 1st 
keytop. Thereby, a worker can be told about the keystroke operation by the 1st keytop 
having been completed certainly. 

[0062]Next, if a worker removes the thrust to the 1st keytop, according to the stability of 
the 1st input detection part itself, the 1st keytop will go up in the original position, and the 
1st input detection part will detect that thrust was canceled. Thereby, the 1st input 
detection part outputs the 1st detection signal S1 that shows an OFF state to the controller 
part 704. Based on this, the controller part 704 suspends the output of the 1st driving signal 
S2, and suspends vibration of the 1st actuator. 

[0063]Next, the keytop in which a worker differs thrust from the 1st keytop with fingers. If it 
adds for (calling this "2nd keytop", giving the "2nd" ornamentation to each component of 
the constitutional unit corresponding to this hereafter, and distinguishing from the 
component of other constitutional units), Pressing the 2nd input detection part that 
displaces and corresponds to a fine amount lower part like the 1st keytop, thereby, the 2nd 
input detection part judges that the 2nd keytop was pressed, and outputs the 2nd detection 
signal S1 to the controller part 704. 

[0064]The controller part 704 outputs the 2nd driving signal S2 to the 2nd actuator while 
transmitting that the host computer 705 had an input from the 2nd keytop corresponding to 
the 2nd detection signal SI from the 2nd input detection part. The 2nd actuator generates 
vibration with the 2nd driving signal S2. and vibrates the 2nd input detection part and 2nd 
keytop. Thereby, a worker can be told about the keystroke operation by the 2nd keytop 
having been completed certainly. 

[0065]Finally. if a worker removes the thrust to the 2nd keytop, according to the stability of 
the 2nd input detection part itself, the 2nd keytop will go up in the original position, and the 
2nd input detection part will detect that thrust was canceled. Thereby, the 2nd input 
detection part outputs the 2nd detection signal S1 that shows an OFF state to the controller 
part 704. Based on this, the controller part 704 suspends the output of the 2nd driving signal 
S2, and suspends vibration of the 2nd actuator. 

[0066]Here, different wave-like signals from the 1st driving signal outputted to the 1st 
actuator and the 2nd driving signal outputted to the 2nd actuator are used. That is, a 
different driving signal corresponding to each keytop is outputted, and each actuator vibrates 
by peculiar oscillatory-type voice respectively corresponding to each driving signal. As a 
result, the worker can check which keytop has been pressed down by concerning that 
different oscillatory-type voice with fingers, without using the displaying means of a display 
etc. 

[0067]The method of changing a waveform as the method of distinction of the driving signal 
outputted to each actuator, as a 4th above-mentioned embodiment showed is suitable. 
[0068]That is, corresponding to each keytop, it can be considered as the sine wave, false 
sine wave, or square wave which changed frequency. 
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[0069]Corresponding to each keytop, it can also be considered as the pulse form 
discontinuous signal wave form which changed the waveform pattern. 

[0070]Corresponding to each keytop, it can also be considered as a signal wave form with 
different amplitude. 

[0071 ]Or a driving signal may be distinguished, combining these driving signals suitably. 
[0072]Accordingto this embodiment, it can be checked by changing the vibration pattern of 
two or more keytops, respectively which keytop the worker has pressed down, without using 
the displaying means of a display etc. 

[0073]Although the above-mentioned explanation showed the composition which carries out 
two or more owners of the constitutional unit which consists of the keytop 101 of a 1st 
embodiment (drawing p , the input detection part 102, and the actuator 103. The 
constitutional unit which consists of the keytop 101 of a 3rd embodiment ( drawing 5 ), the 
input detection part 502. and the actuator 503 can also be considered as the composition 
which carries out two or more owners. In this case, a pressure detecting section can also be 
provided in each one constitutional unit of every, and can also be provided only one to two 
or more constitutional units. According to such composition, in addition to the information 
about which keytop was pressed, a worker also combines the information about the inputted 
thrust, and he can check with fingers, without using the displaying means of a display etc 
[0074] 

[Effect of the Invention]As mentioned above, according to the 1st composition of this 
invention, the thrust to a keytop with a worker's fingers is changed into a detection signal by 
the input detection part, it is changed into a driving signal by the controller part, and an 
actuator vibrates a keytop by it. As a result, the worker can check that the input operation 
by a keytop has been completed certainly by vibration sensed for fingers. 
[0075]According to the 2nd composition of this invention, the thrust to a keytop with a 
worker's fingers is changed into the detection signal of an analog by the input detection part, 
and it is changed into a digital signal by the pressure detecting section, and it is changed into 
a driving signal by the controller part, and an actuator vibrates a keytop by it. As a result, the 
worker can check that the input operation by a keytop has been completed certainly by 
vibration sensed for fingers. The composition to which a driving signal is changed according 
to the size of the thrust to a keytop can be taken easily. Since the signal generated by the 
size of the thrust to a keytop changes, a different signal by changing the thrust to one 
keytop can be inputted. 

[0076]According to the 3rd composition of this invention, the thrust to a keytop with a 
worker's fingers is changed into a detection signal by the corresponding input detection part, 
is changed into a driving signal by the controller part, and vibrates the keytop by which the 
actuator was pressed. As a result, the worker can check that the input operation by a keytop 
has been completed certainly by vibration sensed for fingers. Since vibration which a worker 
senses for fingers by changing the driving signal which a controller part outputs for every 
constitutional unit at this time changes for every keytop, a worker, It can check which keytop 



has been pressed among two or more keytops through fingers, without using the displaying 
means of a display device etc. 
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[Brief Description of the Drawings] 

[Drawing 1] The outline lineblock diagram of the input device concerning a 1st embodiment of 
this invention 

[Drawing 2] The sectional view of the input device concerning a 1st embodiment of this 
invention 

[Drawing 3] The timing chart which showed the drive method of the actuator of the input 
device concerning a 2nd embodiment of this invention 

[Drawing 4] The wave form chart of the driving signal which the controller part of the input 
device concerning a 2nd embodiment of this invention outputs 

[Drawing 5] The outline lineblock diagram of the input device concerning a 3rd embodiment of 
this invention 

[Drawing 6] The wave form chart of the driving signal which the controller part of the input 
device concerning a 4th embodiment of this invention outputs 

[Drawing 7] The outline lineblock diagram of the input device concerning a 5th embodiment of 
this invention 
[Description of Notations] 
101: Keytop 

1 02: Input detection part 

103: Actuator 

104: Controller part 

1 05: Host computer 

201: Ptezo electric crystal 

202a, 202b: Electrode 

203: Metal plate 

204: Actuator case 

205: Vibration transmission part 

501: Pressure detecting section 

502: Input detection part 

503: Actuator 

504: Controller part 

704: Controller part group 

705: Host computer 
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[Claim(s)] 

[Claim 1]An input device comprising: 
A keytop. 

An input detection part which detects thrust of said keytop and outputs a detection signal. 
An actuator which vibrates said keytop, 

A controller part which outputs a driving signal for driving said actuator by making into an 
input signal a detection signal which said input detection part outputs. 

[Claim 2]The input device according to claim 1 with which said actuator consists of 
piezoelectric elements. 

[Claim 3]The input device according to claim 1 with which said actuator vibrates said keytop 
to within a time [ by which thrust is impressed at least to said keytop ]. 
[Claim 4]The input device according to claim 1 in which said driving signal which said 
controller part outputs is a sine wave or a false sine wave. 

[Claim 5]The input device according to claim 1 with which said driving signal which said 
controller part outputs has a pulse form discontinuous signal wave form. 
[Claim 6]An input device comprising: 
A keytop. 

An input detection part which detects thrust of said keytop and outputs a signal according to 
said thrust. 

A pressure detecting section which changes an output signal of said input detection part into 
a predetermined signal, and outputs it. 

A controller part which outputs a driving signal for driving said actuator by making into an 
input signal an actuator which vibrates said keytop. and a signal which said pressure 
detecting section outputs. 

[Claim 7]The input device according to claim 8 with which said driving signals differ according 
to a size of said thrust. 

[Claim 8]The input device according to claim 7 with which said driving signal differs in 
frequency according to a size of thrust. 

[Claim 9]The input device according to claim 7 with which said driving signal differs in a 
waveform pattern according to a size of thrust. 

[Claim 10jThe input device according to claim 7 with which said driving signal differs in 
amplitude according to a size of thrust. 

[Claim 1 1]An input device having a controller part which outputs a driving signal for driving 
said corresponding actuator by making into an input signal a detection signal characterized 
by comprising the following which carries out two or more owners of the constitutional unit, 
and said input detection part outputs. 
A keytop. 

An input detection part which detects thrust of said keytop and outputs a detection signal. 
13 



An actuator which vibrates said keytop. 

[Claim 12]The input device according to claim 1 1 with which said driving signals which said 
controller part outputs differ for said every constitutional unit. 

[Claim 13]The input device according to claim 12 which is a sine wave, a false sine wave, or 
a square wave with which said driving signal changed frequency according to said 
constitutional unit 

[Claim 14]The input device according to claim 12 which has the signal wave form with which 
said driving signal changed a waveform pattern according to said constitutional unit. 
[Claim 15]The input device according to claim 12 which has the signal wave form with which 
said driving signal changed amplitude according to said constitutional unit. 



[Translation done.] 
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5 0 ^^hD-7^704ii. A7J^4pSB102 

*^©^fl^-S Kr*j-iSLT*x h=) vft-^ 7 0 

St 5 fc £ fcfc, ^tttt^Mt-f S 1 SrffiTJ UfcATJJt^o 
^10 2 t*flEt5ffiSias 1 0 3 SCi5^ff 2 ^ffl^ 

t5o 

[0060] lomcm&zhtzAjjmict^x. => 

5*)©#^©-O<0dt— hyT* («T, -JlSr rglCQ 

S-Sfc r^ij w»©^MLrftfe©fM^©ffij5icgt 

ft/hST*(cSfitLT#JS:t5ll 1 ©AAttftiSBtiTE 
U, -ftCt 5 m 1 ©A7J^?EaM 1 ©*- N 

ffE$iifci«L, mommsizxyb*- 

?U7 0 4(Ctb7)t-5. 

[006 1] ^>bP-7g{S70 4fi, JBlOAAttfa 
^^©Ml©^{f§-S 1 I^StlEtT*^ 

7 0 5 1 <D*r~ V yffrbXjj&hifc-kZ 

5 ittic, ^1 ©Kiisisic 1 1 'T>wm j m s 2 

0jg»S:3S4 LTg 1 ©A^M^S^B 1 ©^ h -y 
7 , tsyB5*5„ riitJ:!!, f^Hticg 1 f. y 
^iC «t 5 ^r-A7;i»liS(C5£T Ufc ' t bit 5 

[0 0 6 2] ^*t^^l©^-b-y7'-©ftE 
73Sr^<£, *i©A**4nasg#:ro8[iEAlcJ:t), % 
1 ©^r~ h 7 7'(i7c©fig(c±#L, % 1 ©ATJ^jfC 
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nm.mm^hfz z t zm-tz, ztuzxv % 1 

- 7 SB 7 0 4 !±H 1 ©»{§ §- S 2 ©ifc^ffik U ^ 
1 ©iEfj$©»(i$!kt5 0 
[0 0 6 3] SK, fp«#* i •} Jf JEE * . »i 

2©*~hy7*j -nii*HSt5»fl£*fiO# 

W± U lilfct 0 g 2 ©Ay;ftft$fif; 2»*-hy 
o-7@?7 0 4(Ccb^t5 i 

[00 64] ^>hn-y*|i704(i. »2©A^J*ftl 

fiStS S2OSl|gBt»2«0Sfi)^f-S2 
SrffiTj-f?., ^2©Jil!i^i3:, *2©BIWI#S2fcJ: 

19 mim* Lxm 2 <n*mm$.v% 2 © h v 

y'ZMm£-£% a ZtlKX*), ftll#fCf-2©*~-Ny 
7'tc «£ 5 AASbfl^JtHi^T Lfc - t £4a f>-fr S 

ro 0 6 5] ^,l^g2©=Sr- h .y^Cjf 

m2©^r-h-y7 a ii5c©ftl^±#L, |g2©A^*n 

2<DAm&mi*7#mz^tn2<Dmms 1 

a-7gS7 0 4(3fj2©iK$;ff^S 2«)ffl**ff±U 
AS 2 OWttfla&K Jiijf jfc-f 5 „ 

[0066] zzx\ w,i<r)mmu\z&ts%Kz%\<n 
icm* Lizmsmm^mx u ©mm 

ft»#[«©gft3»I;ffi£^tT*M^t3 

W ^©fe^IM^ - i < StlSTt 5o 
[00 6 7] *BI(l«^fflAiix5JBIWS*OKSijO* 40 

[0 0 6 8] ^ s ^^©^-h-y^/fc^L 

[0 0 6 9] ^tL^no*-h'y^(:#lS:LT, 

[0 0 7 0] tfc, fii.fJi«^-h. 7 -/| : ^ Lti 
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[0071] zp^mmmmum^ 
[0 0 7 2] *$Jt©jf?Bi' iiiti, $&©*- f 7 t" 

©»^-VSr^tm^^5 1 J; D , ftH## 
t'©*- h -y y^JfSxtW/j^r > ^M|^ 

»s - 1 * < mg-e # 5 s 

[0 0 7 3] iiMSWTft, 

(h 1 ) ©*- k y t- 1 0 k xmm 10 2, Rt7 
kha 1 0 sfrbftmm&mmi-mm^i 
10 t^s, %$<r>-$m<Dim mz) <»*~b-y?i 0 u 
x-mMn 5 0 2, at5ESia 503 t^mm-w. 
zmmtmf&ttzzthxtz, ;©*§£-, ea 
ftfcsjfi, mmmz-^-f^mi 3 - 1 tr-^s 
u ea<o«iJS#et # u-c-ofc-ftsit 5 r i foT-g- 

[0 0 7 4] 

20 imom] sk±<»£ 0 1, «p,m 1 ©Mia 

Z<D'm, ffHtfi, WllcMC^gtticj; 
[0 0 7 5] St. *«W©H2fflfli^(cj:nff, ft! 
o T r v * /Kf ^yhn-vmzi^x 

mmmizm&h, mmm^-vy^um^ 

5di^T'^5 c *fc, ^-h^7"--©ffE^©7c#$ 

{eg c r iiijff t s- ^{h $ * 5 ic t b z t & 

*t§{f^^{hf-5cOT\ -o©Jf- h -y^WjfE 
^5 1 i |c I 0 m%m ^ZKjjtZ, z t ft 

[0 0 7 6) *t, WJ©g3©«fiici'J;^ ^ 

ft ftiBP C J: o T ft^S ^ IC ^ft $ ^ > h p - 7 

•>y%mmavo 0 r©^m, ft*#i±, biases 

fi»K«t 9 , F -yT-JC J:SA^»j^«t^T L 

TS^ffl^t^ im mmfez' t 
ztizi>), ftmztf^mmtzmwiti*- h y 
iic^tts©r\ fHt*tt, z%mcx, mtb% 
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[EliiiVjffiMS.fsf]] 
8EBfftj£H 

ID 2] o^l«}K8|}ci-*^A^affl 
[El 3] *5§^<Ojg2<o-*tS©«»;*>A»5A^a«W 
([814] *«!«««2O3llS<0^»!r^5A/j8«© 

{136 ] *«W«S4«HS©^SK^5A*glg© 
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